ABSTRACT. We cloned a cDNA fragment encoding a feline homologue of L-selectin (CD62L). The extracellular region of the feline CD62L fragment contained a calcium-dependent (C-type) lectin domain, an epidermal growth factor-like domain, and two Sushi/CCP/ SCR domains. The flow cytometric analysis confirmed that the feline CD62L molecule, which was expressed 293T cells, retained an epitope recognized by an anti-human CD62L monoclonal antibody (Leu-8). KEY WORDS: CD62L, feline, L-selectin.
The selectins (L-, E-, and P-selectin or CD62L, CD62E, and CD62P, respectively) are carbohydrate-binding adhesion molecules involved in trafficking of cells of the immune system (for reviews, see [6, 9] ). CD62L is expressed on most leukocytes, whereas expression of CD62E is limited to the endothelium. Endotherial cells and platelets store CD62P in the cytosolic granules, which are translocated to the cell surface after activation of the cells. The activation of T cells involves phenotypic changes of the surface molecules, including L-selectin. For example, CD62L -CD8 + cells are effector/activated cells, whereas CD62L + CD8 + cells are naïve or memory cells in humans [5] and mice [16] . Previously we reported the expansion of feline CD(fCD)8α + β -and fCD8α + β low T cells in peripheral blood in feline immunodeficiency virus (FIV)-infected cats [12, 13] . Gebhard et al. [4] found the loss of fCD62L expression on fCD8α + β low cells using an anti-human CD62L monoclonal antibody (Leu-8). However, there is little information about fCD62L molecule, including nucleotide and amino acid sequences, and it was uncertain if the anti-human CD62L antibody actually reacted to the feline homologous molecule. In this study, we identified and sequenced a cDNA fragment encoding the fCD62L homologue. Furthermore, we expressed the recombinant fCD62L protein in 293T cells and examined the specificity of the anti-human CD62L antibody.
The circularized double strand (ds) cDNA fragment was prepared from mRNA of feline peripheral blood mononuclear cells activated with concanavalin A and human recombinant interleukin 2 as described previously [10, 11] . We cloned a partial feline CD62L cDNA fragment amplified by polymerase chain reaction (PCR) from the circularized ds cDNA template (Fig. 1 ). Primers hmCD62LF1 (5'-TGGACTTACCATTATTCTGA-3') and hmCD62LR1 (5'-CCTTGCCAGCCAAATGA-3') were designed based on the highly conserved sequence of the CD62L cDNAs between humans [2, 14, 15] and mice [8] . The PCR successfully amplified a specific fragment ~1 kilobase pairs (kbp). The PCR product was purified and cloned into a pCR2.1 vector (Invitrogen, Carlsbad, CA) by TA-cloning and was designated as pCRfCD62LP1. The sequence was then confirmed. In order to amplify the upstream and downstream regions, we performed a 5'-and 3'-rapid amplification of the cDNA ends by PCR with primer pairs fCD62L/5'1 (5'-GTAAGAGACTTGTTGGTTCC-3') and fCD62L/3'1 (5'-AGCTCTCAGTGTACCTTCAA-3') based on the sequence of pCRfCD62LP1 (Fig. 1) . The PCR produced a specific product of approximately 1.2 kbp. We cloned this fragment into pCR2.1 (designated pCRfCD62LP2) and confirmed the sequence. The pCRfCD62LP2 contained the upstream and downstream sequences of the open reading frame (ORF), the 5'-and 3'-untranslated regions, and poly A between fCD62L/5'1 and fCD62L/3'1 primers. Finally, we amplified the cDNA encompassing the ORF of feline CD62L with primer pairs fCD62LF0 (5'-CCTGGTGCT-GAGTTGAGA-3') and fCD62LR0 (5'-GCAAGACA-GAGAGCACAATA-3'). A specific cDNA fragment of approximately 1.5 kbp was cloned into pCR2.1 (designated pCRfCD62LF). Three clones from independent reactions were sequenced. The nucleotide sequences (GenBank accession number: AB259320) and the deduced amino acid sequences were analyzed using GENETYX-MAC Ver. 9 (Software Development, Tokyo, Japan). The ORF encoded a type-I transmembrane protein consisting of 376 amino acids (Fig. 1) . The amino acid residues (aa) 337-359 were predicted as a transmembrane domain by TMHMM Server v. 2.0 [7] . An N-terminal signal sequence of approximately 30 aa was detected by the SignalP 3.0 predictor [1] . The predicted fCD62L amino acid sequence showed 82.5% and 74.9% sequence identities with that of humans and mice, respectively. There were six predicted N-linked glycosyla- tion sites in the entracellular domain. The predicted amino acid sequence for fCD62L was used for PROSITE pattern database searches [3] . The fCD62L protein displays four disparate functional segments (Fig. 2) . We found significant hits for a C-type lectin domain (38-160 aa) and an epidermal growth factor-like domain (160-196 aa). Two regions spanning 199-260 aa and 261-322 aa appeared to be functional domains of Sushi/complement control protein module/short consensus repeats. These domains were also found in human and mouse CD62L molecules by the PROS-ITE search, which supported that the cloned cDNA fragment encoded the feline CD62L molecule. 293T cells were used to express a recombinant fCD62L molecule. The expressed recombinant fCD62L protein was used to evaluate the shared epitope between human CD62L and fCD62L molecule. The ORF of feline CD62L cDNA was amplified by PCR with the primer pairs fCD62LF0 and fCD62LR1 (5'-CATTTACAGAGGGTGCTTTA-3') and cloned into pCR2.1. The ORF fragment was digested with restriction enzymes EcoRV and SpeI, and then ligated into the EcoRV and XbaI sites of pcDNA3.1(+) (Invitrogen) to produce pcDNAfCD62L. 293T cells were cultured in Dulbecco's modified Eagle's medium (Sigma Chemical Co., St. Louis, MO) supplemented with 10% fetal calf serum at 37°C. The cells (1 × 10 6 ) were transfected with 4 µg of pcDNAfCD62L or a control plasmid by using Lipofectamine TM 2000 reagent (Invitrogen) according to the manufacturer's instructions.
The expression of the fCD62L protein in 293T cells was examined by flow cytometric and immunoblotting analyses. The cells were cultured for 24 hr after transfection, harvested, and washed with a cold sorter buffer (phosphatebuffered saline containing 3% fetal calf serum and 0.05% sodium azide). The cells were incubated with an antihuman CD62L antibody (Leu-8, BD Biosciences, San Jose, CA) for 30 min at 4°C. The mouse IgG2a antibody specific for the hapten trinitrophenol (catalogue number: 33031A, Pharmingen, San Diego, CA) was used as an isotypematched negative control stain. The cells were washed twice with the sorter buffer and incubated with Alexa Fluor TM 488-conjugated anti-mouse IgG antibody (Molecular Probes, Eugene, OR). After washing with the sorter buffer, the stained cells were analyzed using a FACSCalibur flow cytometer with Cell Quest software (BD Biosciences). The anti-human CD62L monoclonal antibody reacted to 293T cells transfected with pcDNAfCD62L but not with the con- trol plasmid (Fig. 3, A-C) . The fCD62L molecule on 293T cells was also detected by an goat anti-rat CD62L polyclonal antibody which cross-reacts to the human CD62L molecule (R&D systems, Minneapolis, MN) and Alexa Fluor TM 488-conjugated anti-goat IgG antibody (Molecular Probes) (Fig. 3, D-F) .
For the immunoblotting analysis, the cell lysate was boiled in loading buffer and then subjected to sodium dodecyl sulfate-10% polyacrylamide gel electrophoresis. The proteins were transferred to Trans-Blot nitrocellulose membrane (Bio-rad, Hercules, CA). The goat anti-rat CD62L polyclonal antibody and a rabbit anti-goat IgG antibody conjugated with horseradish peroxidase (Pierce, Rockford, IL) were used as the primary and secondary antibodies, respectively. The positive band was visualized by SuperSignal West Femto Maximum Sensitivity Substrate (Pierce) and detected by using an LAS-3000 image analyzer (Fujifilm, Tokyo, Japan). Broad bands ranged from 55 to 75 kDa w e r e d e t e c t e d i n 2 9 3 T c e l l s t r a n s f e c t e d w i t h pcDNAfCD62L (Fig. 4) . No positive band was observed in 293T cells and transfected with the control plasmid. Leu-8 did not react to the fCD62L molecule in the immunoblotting analysis (data not shown). The proteins ranging from 55 to 75 kDa were considered to be the biochemically modified forms of fCD62L molecule. The fCD62L molecule consists of 376 aa with a predicted molecular mass of 42.5 kDa. Considering the putative signal sequence, the size of the fCD62L molecule is 345 aa of 38.7 kDa. As the predicted amino acid sequence contains six potential N-glycosylation sites in the extracellular domain, N-glycosylation might explain the larger molecular size of the expressed feline CD62L protein.
Taken together, we successfully cloned a cDNA fragment encoding the feline homologue of the CD62L molecule. We also expressed a recombinant CD62L protein that had the epitopes recognized by the anti-human CD62L antibody Leu-8 and anti-rat CD62L polyclonal antibody. Further characterization of fCD62L molecule will be useful in order 
